Research Ethics Committee's approval was obtained from Faculty of Medicine, Bezmialem University, Istanbul, Turkey. Following the approval, the research was conducted at the same University laboratory. Forty Wistar-Albino® male rats of 250-300 g were seperated into 4 randomised groups, with 10 rats in each group. All the experimental protocols were carried out in accordance with the Guide for the Care and Use of Laboratory Animals, Eighth edition (2011).
All animals were housed at standard laboratory conditions with 12-hour light and dark cycle and food and water ad libitum before and after surgery. After the experimental procedure, the animals were individually placed in cages and kept at room temperature (22°C). All surgical procedures were performed under sterile condition.
At the begining of the experimental procedure, all rats were weighed, which was recorded. Rats were anaesthetised with intra-muscular injections of ketamine hydrochloride (50 mg/kg) and Xylazine (10 mg/kg).
In this experimental model, bile duct was cannulated transduodenally, and following the clamping of the hepatic duct with a bulldog clamp, saline solution and contrast agent were administered at 30 mmHg pressure. 11 With this procedure, an ERCP procedure in obstructive cases that led to retrograde flow of bile to the pancreatic duct, such as stasis due to choledochal stones, edema and tumors of pancreatic head was simulated ( Figure 1) . A sphygmomanometer cuff of a pediatric blood pressure device was prepared to provide 50% diluted iodinated contrast agent (300 mgI/ml) under 30 mmHg pressure. For group IV, dexketoprofen trometamol was administered via intra-muscular route for anti-inflamatory effect.
Forty Wistar-Albino ® rats were assigned in four groups. The rats were shaved and then prepared with povidoneiodine. A midline (5 cm) laparotomy was performed. Then, the abdominal organs were explored. In all groups, the common biliopancreatic duct cannulation was performed by transduodenal with 24G catheter.
In group I (cannulation group, n=10) after cannulation, the abdomen was closed without performing any other procedure.
In group II (Isotonic group, n=10), the hepatic duct was clamped following the cannulation with a small bulldog clamp and 0.5 ml isotonic NaCl (saline) was injected at 30 mmHg pressure. In group III (Contrast group, n=10), the hepatic duct was clamped with a small bulldog clamp following the cannulation and 0.5 ml 50% diluted contrast agent was injected at 30 mmHg pressure. In group IV (Contrast plus dexketoprofen trometamol group, n=10), the hepatic duct was clamped with a small bulldog clamp following the cannulation and 0.5 ml 50% diluted contrast agent was injected at 30 mmHg pressure. After a slight tension on the foot of the left leg to be injected, the muscle mass located on the dorsal back of the thigh, thigh area midway between the back of the knee and the base of the tail was palpated and 0.25 ml dexketoprofen tremetamol solution was injected. The abdomen was closed with 3-0 silk suture in all the groups.
Twenty-four hours later, after the procedure, all rats were re-anesthetised. Following laparotomy, blood samples were collected by intracardially for biochemical analysis, then the rats were sacrificed by cervical dislocation. For histopathological examinations, the duodenum and whole pancreas tissue were harvested. Blood samples were taken for counting the blood levels of leukocyte, platelet, amylase, glucose, C-reactive protein (CRP), lactate dehydrogenase (LDH), aspartate aminotransferase (AST-SGOT). Specimens were routinely processed and embedded in paraffin wax. Pancreas tissue sections of 5 m thickness were stained with hematoxylin and eosin. Schmidt's method with regard to edema, acinar necrosis, hemorrhage, fat necrosis, inflammation and perivascular infiltration scores was used for presence and grade of acute pancreatitis. 8 In the descriptive statistics of the data, median lowest, highest, frequency and ratio values were used. The distribution of the variables was measured with the Kolmogorov-Simirnov test. For group analyses, KruskallWallis test was used and intergroup analyses were performed with Mann-Whitney U-test. SPSS 22.0 programme was used in the analysis.
RESULTS
Neither complication or nor mortality was encountered during the experimental procedure. Histopathological examination of specimens revealed acute pancreatitis in all the groups. A homogeneous distribution was determined between the groups in medians of body weight (p=0.407). There was statistically a significant difference between the groups regarding glucose, CRP, LDH, amylase, and SGOT levels, and leukocyte and platelet counts (p <0.001, Table I ).
On subgroup analysis of biochemical parameters of pancreatitis criteria, it was observed that all values were high, especially in the contrast group, and all values were decreased statistically, significant in dexketoprofen trometamol (IM) group (Table II) .
Leukocyte count, SGOT, glucose, LDH, amylase values of group I were statistically lower than group II and III (all p=0.001). Platelet count, CRP, LDH and SGOT values of group I were statistically higher than group IV (all p=0.001). Amylase value in group IV was statistically higher than group I (p=0.041).
Glucose, LDH, amylase and SGOT values of group II were statistically significantly lower than group III (p=0.003, 0.001, 0.001, and 0.001, respectively). Leucocyte and platelet count, glucose, CRP, LDH, SGOT values of group II were statistically higher than group IV (p=0.006, 0.001, 0.023, 0.001, 0.001, and 0.001, respectively).
The mean values of leukocyte and platelet count, glucose, CRP, LDH, and SGOT in group III were statistically higher than group IV (p=0.002, 0.001, 0.001, 0.001, and 0.001, respectively).
Serum levels of SGOT, CRP, LDH and platelet count were significantly lower in group IV when compared to other groups (p=0.004, 0.001, 0.001 -0.001, 0.001, 0.001 -0.019, 0.001, 0.001 -0.001, 0.001, 0.001 for groups 1, 2, 3 and 4, respectively).
Histopathological assessment of the pancreatic gland was consistent with acute pancreatitis showing interstitial edema, inflammation and perivascular infiltration, acinar necrosis, hemorrhage and fat necrosis in all experimental groups (Figure 2a-d) .
A statistically significant difference was found in the pathological evaluations of the groups. In group II, acinar necrosis, inflammation and perivascular infiltration scores were significantly higher than group I (all p=0.002).
All of the damage scores were significantly higher in group III, when compared to group I and IV (p=0.001, 0.001, 0.035, 0.001 -0.004, 0.011, 0.143, and 0.035, respectively). In group III, scores of edema, acinar necrosis, hemorrhage and fat necrosis were significantly higher than group II (p=0.004, 0.035, 0.025, and 0.061, respectively). In group IV, edema, inflammation and perivascular infiltration scores were found to be significantly higher than group I (p=0.035, 0.001, Figure 3 ). 
DISCUSSION
Acute pancreatitis is occurred due to calculi of the gallbladder and alcohol abuse, and it is a multifactorial process. Which mechanism triggers pancreatitis has not yet elucidated. It has been also reported that there may be seen life threatening attacks following ERCP, with a rate of 0-5%. 3 Acute pancreatitis starting with acinar cell damage and secretion of inflammatory mediators caused by a cascade of reactions that leads to clinical presantation may range from asymptomatic disease or a lifethreatening extra pancreatic situation such as systemic inflammatory response syndrome (SIRS) or multiple organ dysfunction syndrome (MODS). 12, 13 Following acinar cell damage, amylase and lipase release into the systemic circulation in the early stage of pancreatitis. Pancreatic amylase and lipase secretion and elevated levels are the most important predictors of pancreatitis. It increases in serum begin in 2-12 hours and reaches its peak value between 12-72 hours. In uncomplicated cases, the levels come back to normal range in a few days' duration. 14 A number of anti-inflammatory drugs such as NSAID, steroids, anti-metabolites, antiproteases, antioxidants, heparin, risperidone have been studied to block the inflammatory cascade for preventing post-ERCP pancreatitis. 15 Indometazine and diclofenac administered rectally are the most effective NSAID on pancreatitis. [16] [17] [18] The mechanism of post-ERCP pancreatitis is multifactorial. The procedure related risk factors of post-ERCP pancreatitis include difficult and multiple cannulation of papilla and/or pancreatic sphincter, hydrostatic, chemical and/or allergic damage caused injection of contrast agent, pre-cut sphincterotomy and perforation caused by the thermal effect of electrosurgical unit on bile duct or ampulla and unexperienced endoscopist. 3, 6, 19 The contrast medium is given directly into common biliarypancreatic duct during the ERCP. Although it has been reported in the literature that contrast agents have direct toxic effect on ductal, epithelial and acinar cells. 20, 21 The occurrence of post-ERCP pancreatitis independent from the osmolarity of the contrast agent. 4, 22 In this experimental study, efficacy of dexketoprofene trometamol was evaluated, after the administration of contrast agent on post-ERCP panceratitis. In group III, damage scores, biochemical markers and leukocyte count were found to be considerably high. The similar damage scores, biochemical findings and leukocyte count in groups II and IV, may be an indication of the advantageous effect of dexketoprofene trometamol in decreasing pancreatic damage.
CRP, which is used to assess the severity of acute pancreatitis, with scoring systems such as Ranson and Apache, is an acute phase reactant. 23 In group III, amylase and CRP levels were found to be significantly higher than other groups. Similarly, amylase levels were significantly lower in groups II and IV, than group III. In group IV other prognostic factors such as leukocyte, AST and LDH were lower than group I, II, III.
Biochemical and histopathological pancreatic damage parameters were in correlation with pancreatitis, and found to be highest in group III, similar in groups II and IV. With those results, it was found that dexketoprofene trometamol may be effective in decreasing the destructive results of the chemical effect of contrast agent.
